We refined established methods for examining the temporal organization of behavioural events and applied them to the study of bats emerging from roost sites. Previous studies have shown that as roosting numbers of bats increase, temporal patterning (clustering) in their emergence behaviour, as measured by 2 or G statistics, also increases. Expressing the extent of temporal clustering using 2 or G, however, confounds two effects. The statistic may increase because clustering increases. However, an increase will occur, even if the amount of clustering stays constant, if the sample size of observations increases. A positive relation between emergence size and 2 or G may not necessarily reflect increased clustering. We developed a method to separate these effects using computer-modelled event streams. Using this method, we examined intra-and inter-roost variation in the temporal patterning of emergences of the pipistrelle bat, Pipistrellus pipistrellus, from four roosts in northeast Scotland. The 'corrected' expression of clustering decreased as roost size increased, which was opposite to the effect found with the uncorrected expression and also opposite that predicted a priori from the bottleneck hypothesis. This novel result suggests bottlenecks may disrupt clustering rather than promote it. This latter interpretation was supported by observations that clustering was significantly reduced in the middle of large emergences. Variation in clustering between roosts was significant, suggesting exit topology may have an important influence on clustering behaviour.
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An important aspect of almost all behaviour is its temporal organization. Studies of temporal organization include foraging (Sibley et al. 1990; Berdoy 1993 ), preening (Slater 1974 , thermoregulatory behaviour such as the periodicity of arousals from hibernation (Strijksta & Daan 1997; Thomas & Geiser 1997 ), breathing (Thomas & Cloutier 1992 and vocalization (Koene 1996) . One issue concerning temporal organization that is common to all these studies is whether the behaviour in question is performed at random over time, or whether it is nonrandomly structured. The methodology for detecting nonrandomness in behavioural patterns of bats, as they exit their roosting locations, has developed considerably. The principles established in this field of study are applicable across all other fields where temporal organization is important.
Almost all insectivorous microchiropteran bats are nocturnal, spending their days at rest in a 'day roost' and their nights either actively foraging, or roosting in 'night roosts' (Anthony & Kunz 1997) . Bats vary enormously in the range of sites that they select as roost sites and also in the extent of their gregariousness at these sites. A number of species choose enclosed structures, such as caves, the attics of houses and the insides of hollow trees as day roosts (Kunz 1982) , all of which may have relatively small entrances. Consequently, at dusk individuals of these species move from inside the roost, through the constricted entrance, to the outside. Particularly when roosting populations are large this 'emergence' of bats from their day roost is a predictable and often conspicuous event.
Probably, at least in part, because of the predictability of the emergence event, it has provided the focus of many research studies (e.g. Venables 1943; Church 1957; Erkert 1982; McAney & Fairley 1988; Maier 1992) . More recently, attention has been directed towards the exact timing of individual emergences of bats within the entire emerging stream. Kunz (1974) was among the first to report that bats, in this case Myotis velifer, appeared to emerge in groups. Swift (1980) also reported that pipistrelle bats, Pipistrellus pipistrellus, emerged, not at random, but in groups, which she termed 'outbursts'. Brigham & Fenton (1986) and Bullock et al. (1987) applied more rigorous statistical methods to examine the structure of bat emergences. Brigham & Fenton (1986) compared the observed distribution of interevent intervals to that expected from a random emergence, whereas Bullock et al. (1987) used log survivorship analysis. This latter study, on pipistrelle bats, showed that the
